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HIS TORI CALLY, MOST MILI TARY
pro fes sion als have seen air power
as play ing a per ma nently sup port -
ing role in thea ter war fare when

the ob jec tive re quires the de feat of an en emy
army. Such a per spec tive may ex plain why Air 
Force of fi cers are not se lected to com mand
forces with a re gional re spon si bil ity. But now
de vel op ments in sur veil lance and bat tle man -
age ment tech nolo gies have dra mati cally in -
creased air pow er’s ca pa bili ties against ar -
mies. Thanks to these de vel op ments,
air power has the po ten tial in many situa tions
to be the na tion’s main in stru ment for de feat -
ing an en emy army.

Warfare and Movement
To ap pre ci ate why de vel op ments in sur -

veil lance and bat tle man age ment tech nolo -
gies, es pe cially the joint sur veil lance tar get at -
tack ra dar sys tem (JSTARS), have the po ten tial 
to give air power a cen tral role in the de feat of
en emy ar mies, it is nec es sary to un der stand
the im por tance of move ment in land war fare.
An ex ami na tion of mili tary his tory quickly re -
veals that move ment is the soul of mod ern
war fare.1 The key role played by move ment is
ap par ent in the defi ni tion for lo gis tics: “The
sci ence of plan ning and car ry ing out the
move ment and main te nance of forces.”2 The
im por tance of move ment, es pe cially rapid
move ment, is also re flected in the words of
suc cess ful mili tary com mand ers and rec og -
nized mili tary ex perts:

15



Marches are war. . . . Aptitude for war is aptitude 
for movement. . . . Victory is to the armies
which maneuver. (Napoléon)3

Any slowing down of one’s own operations
tends to increase the speed of the enemy’s.
Since speed is one of the most important factors 
in motorized warfare, it is easy to see what
effect this would have. (Erwin Rommel)4

In small operations, as in large, speed is the
essential element in success. (George S.
Patton)5

Let us organize movement; this is the crucial
problem. (J. F. C. Fuller)6

With a time advantage, numbers don’t count.
(Gen James H. Polk)7

Movement is the essence of strategy. (Stephen
Jones)8

Why Movement Is Important
Al though many are aware of the im por -

tance of move ment in war fare, there is less
un der stand ing of all the rea sons why move -
ment can pro duce im mense mili tary ad van -
tages.

Be sides al low ing a com mander to gain the
ad van tages of mass and po si tion, move ment
is one of the main ways a com mander de -
grades the ac cu racy of an op pos ing com man -
der’s in for ma tion on the lo ca tion and
strength of his forces. When in for ma tion on
the lo ca tion and size of an op pos ing force is
in ac cu rate, it of ten cre ates the im por tant ad -
van tage of sur prise.

In his stimu lat ing book Race to the Swift,
the late Brit ish mili tary theo rist Rich ard E.
Simp kin at tempted to ex plain how it is pos si -
ble to quan tify the amount of sur prise that
can be cre ated by rapid move ment. He quan -
ti fied sur prise by meas ur ing the time it takes a 
com mander to make de ci sions once the op -
pos ing for ce’s move ment is dis closed. Simp -
kin as sumed that move ment would be “dis -
closed” when op pos ing forces crossed a
fron tier or sea coast.9 Simp kin’s analy sis
would have been even more re veal ing if he
had meas ured the time it takes to “dis close”
move ment by break ing out the time that is re -

quired to col lect data on the move ment, pro -
cess the data to pro duce re li able in for ma tion
on the op pos ing for ce’s lo ca tion and
strength, and then dis semi nate the in for ma -
tion to the com mander and other war fight -
ers. For a truly com pre hen sive treat ment of
move ment’s abil ity to cre ate sur prise, Simp -
kin should have also ad dressed the abil ity of
com mand ers who do not pos sess ex clu sive
use of the air space to de grade or even de feat
an op pos ing for ce’s abil ity to col lect and pro -
duce re li able in for ma tion through the use of
con ceal ment and de cep tion meas ures. For ex -
am ple, com mand ers have learned through
ex pe ri ence that when they do not pos sess
com plete con trol of the air, mov ing their
forces at night or in bad weather is one of the
most ef fec tive meth ods for de ny ing an op pos -
ing com mander the abil ity to col lect and pro -
duce re li able in for ma tion.

As seen by the ti tle of his book, Simp kin as -
signed great im por tance to rapid move ment.
Ac cord ing to him, there are two types of ar -
mies: those that fight to move (Ger man, Is -
raeli, and So viet) and those that move to fight
(US and Brit ish).10  When ar mies fight to
move, they tend to use rapid move ments deep 
into the op pos ing for ce’s ter ri tory to dis lo cate 
the op pos ing for ce’s abil ity to con duct ef fec -
tive mili tary op era tions. The use of move -
ment to dis lo cate the op po si tion may ex plain
why the Ger man and So viet ar mies as signed
so much im por tance to the op era tional level
of war and the ma neu ver of large forces over
sig nifi cant dis tances. In con trast, the US
Army, which Simp kin be lieved tended to fo -
cus on mov ing in or der to fight, as signed
great im por tance to the tac ti cal level of war,
meas ur ing suc cess in terms of num bers of en -
emy killed. Al though the US Army has be gun
em pha siz ing the op era tional level of war in
its doc trine, it has yet to fully in sti tu tion al ize
the op era tional level of war. It still de pends
on mod els that use at tri tion to de ter mine
move ment and force struc ture re quire ments!
Fur ther evi dence is found in one of fi cer’s ob -
ser va tions on “de ci sive ma neu ver” dur ing the 
re cent Army war- fighter ex peri ment. He
noted that
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accurate/timely situational awareness was
always available and in sufficient detail to
highlight opportunities when offensive action
could have led to prompt victory. At no time
did the brigade assault with unexpected,
overwhelming maneuver to decisively
overwhelm the enemy. For whatever reason,
leaders did not demonstrate the capacity to
recognize or seize these opportunities. Instead,
attritional/high casualty warfare was always
favored.11

More evi dence of the im por tance of move -
ment in war fare can be seen by the number of
great vic to ries in his tory that were char ac ter -
ized by the use of move ment to cre ate and
then ex ploit the ad van tages of sur prise, con -
cen tra tion, and po si tion. These ad van tages
of ten al lowed the seem ingly in fe rior force to
win quickly and at an amaz ingly low cost.
The im pact of ad vances in tech nol ogy on
mili tary doc trine, or gani za tion, and train ing
was of ten re lated to how these ad vances en -
hanced or de graded, di rectly or in di rectly, an
army’s abil ity to move. The mo tor ve hi cle is
one of the ad vances in tech nol ogy that en -
hanced move ment, cre at ing an im mense im -
pact on mili tary doc trine, or gani za tion, and
train ing. By free ing ar mies from the rail head,

mo tor ve hi cles greatly en hanced army mo bil -
ity.

To day, ar mies de pend on mo tor ve hi cles
for mo bil ity, heavy fire power, ar mored pro -
tec tion, and sup plies. With out its mo tor ve hi -
cles, an army would have to live off the land,
mak ing it ex tremely vul ner able if trapped in
place. With out mo tor ve hi cles, an army
would be lim ited to light weap ons and would
have no pro tec tion when ma neu ver ing in the
open. De pend ence on ve hi cles ex plains why
light in fan try can ef fec tively fight heavy
forces only in com plex ter rain such as cit ies,
moun tains, and jun gles. Al though light
forces in com plex ter rain can be costly to de -
feat in di rect at tack, the Pa cific cam paigns of
World War II dem on strate that these forces
can be by passed and iso lated by forces pos -
sess ing su pe rior mo bil ity and fire power.

Movement and Intelligence
Given the cen tral role ve hicu lar move ment 

plays in mod ern army op era tions, this move -
ment has the po ten tial to be the most im por -
tant form of an op pos ing army’s be hav ior for
in tel li gence to as sess. In fact, it is very dif fi -
cult to iden tify sig nifi cant mili tary ac tions
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that would not in volve ve hicu lar move ment.
Com pared to ve hicu lar move ment, other
forms of be hav ior such as sig nals and other
elec tro mag netic emis sions pro vide in for ma -
tion that of ten gives only brief glimpses of an
army’s ca pa bili ties or pos si ble in tent. Worse,
sig nals in tel li gence is of ten un re li able be -
cause of de cep tion and con ceal ment meas -
ures (e.g., the use of lan dlines and mes sen -
gers). In con trast, move ment de feats many
cam ou flage, con ceal ment, and de cep tion
(CCD) meas ures. Na ture pro vides many ex -
cel lent ex am ples of how move ment can de -
stroy cam ou flage and con ceal ment meas ures.

De spite move ment’s im mense po ten tial
value as a source for in tel li gence, it has been
ex tremely dif fi cult for com mand ers to re lia -
bly and quickly re con struct the move ments
of en emy forces us ing in puts from their sur -
veil lance and re con nais sance as sets. Con trib -
ut ing to the prob lem was that un til the in ven -
tion of the air craft, com mand ers had to
de pend on surface- based sur veil lance and re -
con nais sance with a field of view that was se -
verely lim ited by ter rain, fo li age, dark ness,
and weather. Al though air craft pro vided the
im por tant ad van tages of ele va tion and speed, 
their value as a sur veil lance and re con nais -
sance plat form con tin ued to suf fer from sig -
nifi cant limi ta tions. Be sides the hu man eye,
many of the sen sors air craft car ried were
handi capped by dark ness or bad weather.
Other sen sors, like the syn thetic ap er ture ra -
dar (SAR), which is not handi capped by dark -
ness and weather, have a small field of view
and can not see move ment. Add ing to the
prob lems with sen sors mounted on air craft
(and sat el lites) have been the ex ten sive
amounts of time and re sources re quired to
pro cess the data they col lected to pro duce in -
for ma tion. Plus there re mained the prob lem
of com mu ni cat ing this in for ma tion to the
war fight ers.

Since move ment made in for ma tion on a
unit’s lo ca tion per ish able, even with air borne 
sur veil lance, the time re quired for proc ess ing 
and com mu ni ca tion of ten made in for ma tion 
on the lo ca tion of op pos ing army units pro -
vided to com mand ers dan ger ously un re li -
able. As long as the op pos ing force re mained

mo bile in World War II, Ko rea, and Viet nam,
ac tual con tact be tween friendly and op pos ing 
ground forces was of ten the most re li able way 
for an army com mander to col lect in for ma -
tion on en emy ground forces. It was this need
for con tact be tween ar mies that ex plains B. H. 
Lid dell Hart’s “man- in- the- dark” the ory of
war fare. Lid dell Hart com pared war fare to
two men fight ing in a dark room us ing their
ex tended hands to lo cate the other while pro -
tect ing against a sur prise at tack. When one
man found the other with his hand, he would
grasp (fix) him and at tempt to im mo bi lize
him while set ting him up for a de ci sive
blow.12

MTI Imagery Capability
and Potential

But now the old para digm is chang ing.
JSTARS, with its high per form ance when op -
er at ing in the mov ing tar get in di ca tor (MTI)
ra dar mode, has sud denly “turned on the
light” for US forces. It is im por tant to note
here that while other sys tems may pos sess an
MTI ca pa bil ity, all MTI- capable ra dars are
defi nitely not the same! Thanks to its 24- foot-
long an tenna, high power, and vari ous other
de sign fac tors, JSTARS has dem on strated
vastly su pe rior per form ance in all of the ar eas
that make it pos si ble for its MTI im agery to be
used to pre cisely track ve hi cles, even when
they move very slowly.13 Moreo ver, com -
pared to other MTI- capable ra dars, JSTARS
dem on strates far su pe rior per form ance even
when op er at ing from a much greater stand off
dis tance and while pro vid ing a much larger
field of view. With JSTARS, US forces now
pos sess the un prece dented abil ity to re lia bly
de tect, ac cu rately lo cate, pre cisely track, and,
if ap pro pri ate, tar get in real time al most all
the un screened ve hicu lar move ment of op -
pos ing forces oc cur ring within an area ex -
ceed ing 40,000 square kilo me ters, even if this 
move ment takes place at night or dur ing bad
weather.

The value of this ca pa bil ity is en hanced be -
cause the MTI im agery of JSTARS is fre quently 
up dated, easy to quickly ex ploit, and widely
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dis semi nated. Much of the ease with which
MTI im agery can be ex ploited re sults from its
dis play on board the E-8C air craft on the
high- resolution color graphic dis plays of the
18 op era tor work sta tions. Work sta tion op -
era tors can en hance their dis play by su per im -
pos ing MTI im agery on a va ri ety of digi tally
stored da ta bases that show ter rain fea tures as
well as other tac ti cally sig nifi cant in for ma -
tion. The op era tors can re play the re corded
MTI at se lected speeds us ing time-
 compression and in te gra tion tech niques to
fur ther en hance im agery ex ploi ta tion. They
can also su per im pose MTI im agery on an SAR
im age and en hance the im age by fus ing it
with in for ma tion pro vided by off- board
sources.

Add ing to the value of this in for ma tion is
the fact that it is widely dis trib uted to Army
forces through an un lim ited number of
ground sta tion mod ules (GSM) via an en -
crypted, highly jam- resistant sur veil lance
con trol data link (SCDL). The SCDL also per -
mits speci fied GSMs to uplink ra dar serv ice
re quests. Thanks to this dis semi na tion of
JSTARS in for ma tion, air and ground com -
mand ers can share the same real- time pic ture
of friendly and op pos ing move ment. Shar ing
a com mon pic ture makes it much eas ier for
them to or ches trate their ac tions so as to cre -
ate an im mensely pow er ful joint force syn -
ergy.

But to fully re al ize the po ten tial con tri bu -
tion of JSTARS, it is im por tant that suf fi cient
air craft be avail able to pro vide con tinu ous
sur veil lance. With out con tinu ous sur veil -
lance there will be gaps in the in for ma tion on
ve hicu lar move ment. These gaps will cre ate
un cer tain ties re gard ing the lo ca tion of forces
that moved when JSTARS was not pres ent.

When JSTARS sur veil lance is con tinu ous,
it is pos si ble to re play MTI im agery to fur ther
re duce un cer tain ties by trac ing the move -
ments of ve hi cles back in time. For ex am ple,
if a ve hi cle was iden ti fied as a surface- to-
 surface mis sile (SSM) trans porter erec tor
launcher (TEL), re play ing MTI im agery could
make it pos si ble to trace the TEL’s move ment
back to its source, per haps lead ing to the lo ca -
tion of a pre vi ously un known mis sile stor age

area. Once a stor age area is found, re play ing
MTI im agery to fol low the paths of other ve hi -
cles origi nat ing from that area could eas ily
lead to the lo ca tion of other dis persed and
con cealed TELs.

Be sides con tinu ous sur veil lance, fully ex -
ploit ing JSTARS in for ma tion on move ment
de pends on de vel op ing ap pro pri ate ex ploi ta -
tion tools. Most im por tantly, it re quires
chang ing the mind- set of those re spon si ble
for in tel li gence who have no ex pe ri ence
work ing with MTI im agery. Since war fare,
like foot ball, is about move ment, the mili tary
might want to study how coaches ex ploit
video to bet ter un der stand how to use the
MTI im agery of JSTARS for in tel li gence pur -
poses.

While this MTI im agery alone is an ex -
tremely valu able source of in for ma tion, it can 
also be used to dra mati cally in crease the
value of other col lec tion sources by cue ing
their em ploy ment. Us ing MTI im agery for
cue ing makes it pos si ble for high- resolution,
small field- of- view SAR, electro- optical (EO),
and in fra red (IR) sen sors to col lect in for ma -
tion on un an tici pated, fleet ing events in volv -
ing move ment that oth er wise would be un -
cov ered. The ad van tage of such cue ing was
dem on strated dur ing un manned aer ial ve hi -
cle (UAV) op era tions in the Army war- fighter
ex peri ment at the Na tional Train ing Cen ter.
The MTI im agery of JSTARS can also be use ful
for vali dat ing in for ma tion pro vided by other
in tel li gence as sets. For ex am ple, com par ing
its MTI im agery with other forms of in for ma -
tion could be es pe cially use ful for de tect ing
cam ou flage, con ceal ment, and de cep tion
meas ures. Know ing where and how the en -
emy is at tempt ing to hide or de ceive would be 
ex tremely use ful in for ma tion.

Battle Management:
The Primary Role of JSTARS
De spite the im mense value of the in for ma -

tion pro vided by its MTI im agery, view ing
JSTARS as just an other air borne sen sor fails to
rec og nize the sys tem’s im mense po ten tial for
in creas ing over all joint war- fighting ef fec -
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tive ness through bat tle man age ment. The im -
por tance of be ing able to see move ment in
real time is ul ti mately de ter mined by
whether this in for ma tion can be used while
the in for ma tion is still fresh. As has been
noted, one way in for ma tion on the move -
ment of en emy forces can be used is in the dy -
namic man age ment of sur veil lance and re -
con nais sance as sets. Such a use ex plains why
JSTARS has im mense po ten tial as a “mother
ship” for UAVs per form ing sur veil lance and
re con nais sance. Cue ing by JSTARS with its
wide area view makes it much more likely
UAVs will col lect in for ma tion on key events
since move ment is a part of al most all sig nifi -
cant mili tary ac tivi ties. Simi larly, cue ing will
make it eas ier to es tab lish ex ploi ta tion pri ori -
ties, re duc ing the time it takes to pro vide in -
for ma tion to the war fight ers while pos si bly
also re duc ing the re sources that need to be
de voted to ex ploi ta tion.

How ever, the most dra matic use of JSTARS
real- time in for ma tion on move ment is in the
em ploy ment of com bat forces. By ex ploit ing
the un prece dented sur veil lance and bat tle
man age ment ca pa bili ties of JSTARS, a joint
force com mander pos sesses the abil ity to
con duct dy namic, asym met ric joint war fare.

Dy namic, asym met ric joint war fare in volves
the crea tion and exe cu tion of in ter dic tion
and ground ma neu ver schemes that are de -
signed to ex ploit the tre men dous in ter dic tion 
ca pa bili ties pos sessed by US forces, while en -
sur ing the two dif fer ent schemes com ple -
ment and re in force each other.

For ex am ple, ground ma neu ver schemes
(which can en sure friendly ground forces
avoid sig nifi cant close con tact by us ing
JSTARS sur veil lance) could be de signed to
force the en emy to at tempt mov ing large
forces quickly, mak ing them more vul ner able 
to US in ter dic tion. The ob jec tive of the com -
ple men tary schemes would be to cre ate dy -
namic con di tions that put the en emy at a tre -
men dous dis ad van tage, while mini miz ing
the risk for friendly forces. The abil ity of
JSTARS to see move ment in real time also
makes joint war fare more dy namic by al low -
ing a com mander to de tect and ex ploit the of -
ten fleet ing op por tu ni ties that are cre ated
when the en emy at tempts rapid, large- scale
move ments. Un for tu nately, while the ad van -
tages of JSTARS in for ma tion for ground ma -
neu ver ap pear to be well un der stood, Joint
Pub li ca tion 3-03, Doc trine for Joint In ter dic tion 
Op era tions, in di cates that the asym met ri cal
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and revo lu tion ary ad van tages for joint war -
fare from JSTARS- supported in ter dic tion are
not.14

Revolutionizing Joint Warfare
through Interdiction

To un der stand why JSTARS- supported in -
ter dic tion cre ates revo lu tion ary ad van tages
for joint war fare, it is nec es sary to un der stand 
that, be fore JSTARS, in ter dic tion against mo -
bile ground forces did not re duce the need for 
friendly ground forces to fight, of ten very
costly, close op era tions where US per son nel
were in im me di ate con tact with en emy
ground forces. The need to fight close op era -
tions was di rectly re lated to the im mense
prob lems in volved in de tect ing, lo cat ing, and 
ef fec tively tar get ing the ene my’s mo bile
ground forces with air power and ar til lery be -
fore the ene my’s forces could move into close 
prox im ity with friendly ground forces. But
now the abil ity of JSTARS to de tect, lo cate,
track, and then pre cisely tar get en emy
ground forces with air power and long- range
mis siles while these forces are still far from
the near est friendly forces makes it pos si ble
to in flict dev as tat ing de struc tion even when
the en emy at tempts to move at night or dur -
ing bad weather. In many situa tions, this de -
struc tion could be so dev as tat ing that there
will ei ther be no close op era tions or they will,
as was the case dur ing the bat tle at Al Khafji,
pose rela tively lit tle risk for friendly ground
forces.

Given the im por tance of move ment to
war fare, it is ex tremely im por tant to rec og -
nize that the value of in ter dic tion should not
be judged solely in terms of the amount of de -
struc tion that is ac tu ally in flicted. Joint in ter -
dic tion sup ported by JSTARS has im mense
and revo lu tion ary joint war fare po ten tial be -
cause the threat of de struc tion that is pos si ble
can have the ex tremely im por tant func tional
ef fect of pre vent ing an en emy army from
con duct ing mili tar ily sig nifi cant move ment,
even at night or dur ing bad weather. And
when the ini tial in ter dic tion at tacks are sud -

den and in tense, it is pos si ble to achieve the
de sired func tional ef fect rela tively quickly
and at low cost in terms of both lives and ma -
te rial re sources.1 5

The abil ity of in ter dic tion to in flu ence an
en emy army’s move ment through the threat
of de struc tion is ap par ent from past ex pe ri -
ence. For ex am ple, al though Al lied air power
killed rela tively few Ger man tanks in Nor -
mandy, Ger man army com mand ers like Field
Mar shal Er win Rom mel cred ited it with hav -
ing an im mense im pact on their abil ity to
fight ef fec tively.16 Rather than risk ing dev as -
tat ing de struc tion from air in ter dic tion by at -
tempt ing to move dur ing the day, the Ger -
mans waited un til dark ness or bad weather
re moved the threat. As the fol low ing quotes
make clear, Ger man com mand ers be lieved
that one of the most im por tant con tri bu tions
made by Al lied air power in World War II, es -
pe cially in Nor mandy, was through its im pact 
on the Ger man army’s day time move ment:

The technically superior enemy fighter-
bombers neutralized practically all traffic
during the day. (Hans Speidel, Rommel’s chief
of staff)17

This air supremacy manifested itself in mass air
commitments in certain front sectors . . . and in
the almost ever-present Allied fighter-bomber
units to depths varying between 30 and 60
miles in the German rear, the frequency with
which they were encountered decreasing with
the increasing distance behind German lines . . . 
[as a result] tactical movements during daylight
were impossible or could only be carried out at
considerable costs in casualties, materiel losses,
and loss of time. (Gen Wolfgang Pickert III, AA
Artillery Corps commander)18

On clear days, it was practically impossible to
carry out any movement in the rearward areas.
This could only be done on cloudy days or by
night. (Col Willy Mantey)19

In ex plain ing the im pact of air power per -
form ing in ter dic tion on the Nor mandy cam -
paign, the US Army’s Twelfth Army Group
states that “Ger man com mand ers agree that a
con sid er able part of the art of war con sists of
con cen trat ing more forces at key points than
the en emy. When mo bil ity and ma neu ver are

HEATER WARFARE, MOVEMENT, AND AIRPOWER
  21



lost, the loss of bat tles and cam paigns fol -
lows.”20 If in ter dic tion had this im pact on
bat tles and cam paigns by pre vent ing sig nifi -
cant Ger man move ment dur ing the day
within 30 to 60 miles of friendly ground
forces, imag ine the im pact on fu ture bat tles
and cam paigns when in ter dic tion makes sig -
nifi cant move ment within one hun dred
miles im pos si ble even at night or dur ing bad
weather!

Al lied in ter dic tion in flu enced Ger man
move ment in two ways: di rectly in at tacks
against mo bile forces them selves in the form
of armed re con nais sance and in di rectly
through at tacks against lines of com mu ni ca -
tions (LOC) in fra struc ture and fuel sup plies.
Just the threat of de struc tion from armed re -
con nais sance gen er ally caused the Ger mans
to limit move ment to times when armed re -
con nais sance was not fea si ble be cause of
dark ness or bad weather. A Ger man pan zer
corps com mander in It aly ex plained the im -
pact of air power in this way:

The enemy’s mastery of the air space
immediately behind the front under attack was
a major source of worry to the defender, for it
prevented all daylight movement, especially
the bringing up of reserves. We were
accustomed to making all necessary
movements by night, but in the event of a real
breakthrough this was not good enough. In a
battle of movement a commander who can
only make the tactically essential moves by
night resembles a chess player who for three of
his opponent’s moves has the right to only
one.2 1

It is also im por tant to note that the threat
from armed re con nais sance rap idly de -
creased with dis tance from friendly ter ri tory
be cause of the range of fighter- bombers and
the in creas ing size of the area the air craft had
to search for move ment.

Al lied armed re con nais sance proved to be
very ef fec tive in Nor mandy at in flu enc ing
Ger man move ment for a va ri ety of rea sons.
The Al lies could gen er ate many sor ties. Be -
sides pos sess ing a very large number of air -
craft, the Al lies quickly es tab lished many
bases in close prox im ity to the en emy. The
cam paign was fought dur ing the sum mer,

when the hours of day light were long and the
weather gen er ally good. Also con trib ut ing to
the ef fec tive ness of armed re con nais sance
was the sur prise achieved by the in va sion’s lo -
ca tion, which re quired the Ger mans to move
units quickly to Nor mandy. Once their
ground units reached the Nor mandy area, the
Ger mans were forced to shift these units
around their de fen sive pe rime ter in at tempts
to con tain Al lied at tacks.

Al though it was very ef fec tive in Nor -
mandy, there are many rea sons why Al lied
armed re con nais sance was also very in ef fi -
cient. Per form ing a com pre hen sive tar get
search of all the LOCs re quired a great many
sor ties. Lim ited range tended to re strict the
depth of search to 30 to 60 miles in the Ger -
man rear, so the fre quency with which
fighter- bombers were en coun tered de creased
with the in creas ing dis tance be hind the lines.
The in creased ex po sure that was re quired to
per form a low- altitude search re sulted in very
high fighter- bomber losses to short- range air
de fenses. At tacks were fre quently wasted on
pre vi ously de stroyed ve hi cles. The search for
tar gets was lim ited to day light and good
weather. Fi nally, re li able, timely bat tle dam -
age as sess ment (BDA) for at tacks against mo -
bile forces was ex tremely dif fi cult and of ten
im pos si ble.

The abil ity of en emy ar mies in World War
II, Ko rea, and South east Asia to ex ac er bate
these in ef fi cien cies does much to ex plain
why armed re con nais sance was not al ways as
ef fec tive as it was in Nor mandy. At the same
time, the threat posed by air in ter dic tion at -
tacks ex plains why all of our foes (Ger mans,
North Ko re ans, Chi nese, North Viet nam ese,
and Iraqis) have quickly cho sen to re strict the
move ment of their forces and sup plies to pe ri -
ods of dark ness and/or bad weather. They also 
in creased the in ef fi ciency of armed re con -
nais sance by de ploy ing nu mer ous de coys,
mov ing cross- country rather than on roads,
con cen trat ing short- range air de fenses along
LOCs and around LOC nodes, pre par ing by -
passes for LOC nodes, con cen trat ing re -
sources for rapid LOC re pair, and us ing de -
cep tion to con ceal LOC re pairs and by passes.
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Now, with the un prece dented ca pa bili ties
of JSTARS, most if not all of the meas ures that
suc cess fully lim ited the ef fec tive ness of in ter -
dic tion at tacks against mo bile forces will no
longer work. But the per form ance of ef fec tive 
joint in ter dic tion against en emy mo bile
forces de pends on more than just the abil ity
of JSTARS to pro vide un prece dented sur veil -
lance. Ef fec tive ness also re quires ex ploit ing
its abil ity to per form lower- level in ter dic tion
bat tle man age ment. The re ali ties of thea ter
com mu ni ca tions avail abil ity and through -
put, span of con trol, and the need for grace ful 
deg ra da tion com bine to ex plain why a plat -
form with the sen sor that can see and track
en emy mov ers is also the ideal lo ca tion for
per form ing tar get/weapon pair ing, pro vid ing 
tar get in for ma tion to the shooter, con duct -
ing BDA, and de ter min ing the need for a re at -
tack.

It is im por tant to re al ize in this situa tion
BDA should be func tion ally ori ented, as sess -
ing whether the tar get con tin ues to move. If

the tar get does con tinue mov ing af ter an at -
tack, it is im por tant to know in what di rec -
tion, at what strength, and at what speed.
How ever, know ing im me di ately whether ve -
hi cles stop be cause they have been de stroyed,
ex hausted their fuel sup ply, or have been
aban doned by their crews is of sec on dary im -
por tance.

The joint force com mander and his com -
po nent com mand ers must re main re spon si -
ble for the higher- level bat tle man age ment
ac tivi ties, man ag ing the plan ning and exe cu -
tion of war fare at the op era tional and tac ti cal
lev els to in clude over sight of en gage ments.
These com mand ers are the ones who de ter -
mine a joint in ter dic tion cam paign’s ob jec -
tives, con ceive con cepts of op era tions for em -
ploy ing their forces to achieve those
ob jec tives, pre pare plans to im ple ment those
con cepts, as sign re sources to exe cute the
plans, and over see exe cu tion of the plans, to
in clude dy nami cally modi fy ing their plans
and re as sign ing re sources to en sure the crea -
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tion and ex ploi ta tion of pow er ful joint war -
fare syn er gies.

Fur ther ra tion ale for per form ing the en -
gage ment ac tivi ties of joint in ter dic tion bat -
tle man age ment on board JSTARS can be
found by com par ing the dif fer ences be tween
air- to- air and air- to- surface tar get ing. These
dif fer ences ex plain why there is a huge dif fer -
ence be tween the air borne warn ing and con -
trol sys tem (AWACS) and JSTARS. In air- to- air 
com bat, AWACS is work ing with fight ers that
pos sess their own long- range sen sor and em -
ploy air- to- air mis siles (AAM) that also pos -
sess sen sors for ter mi nal hom ing. In this
situa tion, AWACS does not al ways need to
pro vide the same amount of tar get ing in for -
ma tion (such as the number of ve hi cles, their
spac ing, speed, di rec tion, and how the sur -
round ing ter rain may in flu ence the at tack)
that would be needed for ef fec tive deep air-
 to- surface in ter dic tion at tacks. In con trast, no 
fighter or bomber can de tect and track mov -
ing ground ve hi cles at any where near the
same ranges that are pos si ble in the tar get ing
of other air craft in air- to- air com bat. In fact,
of ten the only way the crews of most air craft
can find and tar get their mu ni tions against
ground ve hi cles is with their own eye sight,
per haps aided by short- range, nar row field-
 of- view night vi sion de vices. Even then, un -
less the tar get is mov ing, they can not tell if
the tar get is real or dead or a de coy.

Rather than con sid er ing JSTARS to be “an
up side down AWACS,” per haps it would be
eas ier to ap pre ci ate its im mense joint in ter -
dic tion bat tle man age ment po ten tial if it was
viewed as a gi ant elec tronic air borne for ward
air con trol ler (FAC) or kil ler scout. Like Fast
FACs, such as the F- 100F Misty op er at ing over 
the Ho Chi Minh Trail in South east Asia,
JSTARS uses its sen sor (but a mul ti mode ra -
dar, rather than the pi lot’s vi sion) to find tar -
gets. Also like a FAC, once it finds a tar get,
JSTARS can then pro vide ap pro pri ate tar get -
ing guid ance (sensor- to- shooter in for ma -
tion) to en sure an ef fec tive at tack.

De spite the simi lari ties, JSTARS is vastly
su pe rior to Fast FACs for a wide va ri ety of rea -
sons. The field- of- view ra dar of JSTARS is im -

mensely larger than the field- of- view of a
FAC’s eye sight. Thanks to its ra dar, JSTARS
stands off at a sig nifi cant dis tance from the
area it is watch ing, pro vid ing un ob tru sive
sur veil lance and greatly re duc ing its ex po sure 
to air de fenses. With its ra dar, JSTARS sur veil -
lance is not de graded by dark ness or weather
as is the case with the FAC’s eye sight. Un like a
FAC, JSTARS can pro vide far more per sis tent
sur veil lance and bat tle man age ment; with air
re fu el ing it has an en dur ance of 20 hours or
more. Op era tors on board JSTARS work in an
en vi ron ment more con du cive to their ef fec -
tive ness (this in cludes ac cess to da ta bases and 
out side sources of in for ma tion) than a Fast
FAC ma neu ver ing at low al ti tude (sweat ing,
breath ing hard, and pull ing Gs), while at -
tempt ing to watch the tar get area and study
maps or pho tos. JSTARS op era tors are also
less sus cep ti ble to deg ra da tions in their per -
form ance from fa tigue be cause there is room
to ac com mo date re lief op era tors. The JSTARS
work sta tion op era tor can in stantly look at an
area any where within the ra dar’s very large
field of vi sion, while a FAC has to ex pend the
time (and fuel) it takes to fly the air craft
within vis ual range of the tar get area. Also, a
FAC is lim ited to pro vid ing tar get ing in one
area at a time, but JSTARS with its 18 on board
work sta tions can sup port many si mul ta ne ous 
at tacks through out the sen sor’s field of vi -
sion.

Large or Small AGS Platform?
De ter min ing whether an air borne ground

sur veil lance (AGS) sys tem like JSTARS should
be on a small (un manned aer ial ve hi cle or
busi ness jet) or large (707) plat form re quires
con sid era tion of a number of is sues. One is -
sue is whether the sys tem is to be a “full spec -
trum” sys tem or stove pi ped for only one por -
tion of the spec trum of con flict or only for
sur veil lance, rather than sur veil lance and bat -
tle man age ment. Gen er ally, armed forces are
sized pri mar ily based on war- fighting con sid -
era tions and, as has been ex plained, a large
plat form pos sesses far more po ten tial to man -
age joint in ter dic tion than a small plat form.
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When it is on a large plat form, the same sys -
tem can sup port op era tions across the spec -
trum and make a smooth tran si tion from one
type of task to an other (in di ca tions and warn -
ing [I&W], cri sis man age ment, war fight ing,
and peacekeep ing). A large plat form also pos -
sesses the flexi bil ity to quickly re spond to
out- of- area situa tions where sur face forces ei -
ther have not yet ar rived or for a va ri ety of
rea sons (po liti cal or threat) may not have
been con sid ered. Ad di tion ally, a large,
manned plat form can more eas ily in cor po -
rate and ex ploit new tech nolo gies than a plat -
form with lit tle or no ex tra in ter nal vol ume
or power. And if there is one sys tem where the 
mis sion growth pos si bili ties from ad vances
in tech nol ogy are barely un der stood, it is in
AGS.

Conclusion: Back to the Past or 
Forward into the Future?

One of the most dif fi cult chal lenges armed 
forces face is change.22 When faced with new
de vel op ments, armed forces have of ten ex -
hib ited the ten dency to look to the past and
not to the fu ture as they made cru cial force
struc ture de ci sions. This ten dency was par -
ticu larly ap par ent in na vies dur ing and af ter
World War II when plans were pro posed
within the US Navy and Brit ish Royal Navy to
con tinue build ing bat tle ships. As one na val
avia tor, Adm Ar thur W. Rad ford (later chair -
man of the Joint Chiefs of Staff), asked in frus -

tra tion, “Are we to have an air- sea Navy in the
fu ture, or is it to be in the im me di ate fu ture
the sea- air Navy of pre- Pearl Har bor days and
ul ti mately no Navy at all?”23

To day many rec og nize the in creas ing par -
al lels be tween war fare on land and war fare at
sea.2 4 For ex am ple, dur ing World War II the
Bat tle of the Coral Sea saw the first com bat be -
tween fleets with out the ex change of gun fire
be tween sur face ships. Air craft had tran si -
tioned from merely find ing the en emy and
sup port ing sur face ship gun fire to be com ing
the pri mary in stru ment for de feat ing an en -
emy fleet. The Bat tle of Al Khafji in the Gulf
War ap proaches the Coral Sea as a key tran si -
tion point in war fare on land. Dur ing this bat -
tle, Iraqi ground forces were at tacked from
the air, and a pow er ful of fen sive threat was
de feated with al most no con tact be tween op -
pos ing sur face forces. And this oc curred with
two pro to type JSTARS, lit tle doc trine, and
next to no train ing.2 5

To day the chal lenge fac ing the US mili tary
is de ter min ing whether they want to make
the changes needed to fully ex ploit the im -
mense po ten tial of JSTARS. If they do, it is
likely they will have to change how they fight
(joint and serv ice doc trine) and the role of the 
forces they use to fight, and these changes
could also lead to sig nifi cant changes in types
of forces the United States fields.26 The choice
is bru tally stark be cause the fail ure to move
for ward will mean US forces must con tinue to 
fight en emy ar mies the old way, put ting large
num bers of US per son nel at risk in close op -
era tions.
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